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Normal Function

The BICD2 gene provides instructions for making one of a family of proteins called
golgins. Golgins help maintain the structure of a cell component called the Golgi
apparatus, in which newly produced proteins are modified so they can carry out their
functions.

The BICD2 protein is found in all cells. The protein attaches (binds) to a group of
proteins called the dynein complex, turning it on (activating it) and helping it bind to
other cellular materials for transport. During transport, BICD2 stabilizes the dynein
complex along a track-like system of small tubes called microtubules, similar to a
conveyer belt. The BICD2 protein helps the dynein complex with protein transport,
positioning of cell compartments, mobility of structures within the cell, and many other
cell processes.

In nerve cells (neurons), the BICD2 protein helps the dynein complex transport sac-like
structures called synaptic vesicles. These structures contain chemical messengers that
allow neighboring cells to communicate with one another.

Health Conditions Related to Genetic Changes

Spinal muscular atrophy with lower extremity predominance

At least six mutations in the BICD2 gene have been found to cause spinal
muscular atrophy with lower extremity predominance (SMA-LED). This condition is
characterized by muscle weakness and wasting (atrophy) in the lower limbs that often
begins in infancy or childhood.

The BICD2 gene mutations that cause SMA-LED replace single protein building
blocks (amino acids). One mutation that has been found in multiple affected
individuals and families replaces the amino acid serine with the amino acid leucine
at position 107 in the BICD2 protein (written as Ser107Leu or S107L). This change
and the other BICD2 gene mutations increase the activity of the BICD2 protein.
Overactivity of the BICD2 protein changes its ability to bind with the dynein complex,
leading to reduced movement of proteins, synaptic vesicles, and other materials
within cells. Decreased synaptic vesicle transport in neurons that control muscle
movement (motor neurons), leading to impaired growth of neurons, is thought to
contribute to the muscle weakness and atrophy experienced by people with SMA-
LED. It is unclear why this condition primarily affects the lower limbs.



Additionally, BICD2 gene mutations impair the protein's ability to maintain the
structure of the Golgi apparatus within cells. As a result, the Golgi apparatus breaks
down into small fragments and the altered BICD2 protein becomes trapped within
these fragments. Loss of these cell components likely further contributes to the signs
and symptoms of SMA-LED.

Chromosomal Location

Cytogenetic Location: 9q22.31, which is the long (q) arm of chromosome 9 at position
22.31

Molecular Location: base pairs 92,711,363 to 92,764,841 on chromosome 9 (Homo
sapiens Updated Annotation Release 109.20200522, GRCh38.p13) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• bA526D8.1

• bic-D 2

• bicaudal D homolog 2

• coiled-coil protein BICD2

• cytoskeleton-like bicaudal D protein homolog 2

• homolog of Drosophila bicaudal D

• KIAA0699

Additional Information & Resources

Educational Resources

• Basic Neurochemistry (sixth edition, 1999): Cytoplasmic Dyneins May Have
Multiple Roles in the Neuron
https://www.ncbi.nlm.nih.gov/books/NBK27955/#A1963
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https://www.ncbi.nlm.nih.gov/gene/23299
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK27955/#A1963


Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28BICD2%5BTIAB%5D
%29+OR+%28BICD+cargo+adaptor+2%5BTIAB%5D%29%29+AND+
%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM

• BICD CARGO ADAPTOR 2
http://omim.org/entry/609797

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_BICD2.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=BICD2%5Bgene%5D

• HGNC Gene Symbol Report
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:17208

• Monarch Initiative
https://monarchinitiative.org/gene/NCBIGene:23299

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/23299

• UniProt
https://www.uniprot.org/uniprot/Q8TD16

• Washington University, St. Louis: Neuromuscular Disease Center
https://neuromuscular.wustl.edu/synmot.html#proximaldominant
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